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Description [Onmcane M3o6peremH]: 

M3 06pCTcaMC OTBDCHTCH K pCUOHTB0-B3O71Hn?«)HHblM pa60T8M (PHP), a HUCSHO K CBOOotiaM 1 

rcpwexwHOCTH aasojioHHoro npocrpaucTBa. 

M3BCCTCH CQ0006 DOCCTCHtOBTlCHMH PepMCTBTCHOCTH SaXOTIOSBBOPO DpOCTpaMCTSa nyTeU C03flaHHH 

ntfbrrovBoro flanncaHfl osyrpB oocaflHoa KOJioHHbf do OTHonremao a saKonoBBowy npocTpaacrey 
(HonarnHBe aanntocTa mtxh Bapbtnaxntai aapana)* npoacxojjBT Ha^ysaHKc o6cqnHoa kojiohbu h 
/iHKBB^aqHH saoopa wem^y kojiohhoh h ueueHmoi xauaeu (1). 

HeRocraTxa aaanora oasnxxtaxyrcn b tou, wo, Bo-nepaboc, ooaffame B36brrotmoro flaaneHHH nyrew 
BararraHKB jkh^kocth DbisbreacT paapynxeaae KOtfioaabi Be Tonbxo b HHTcpBane. d xoropow b kojuj^bom 
npocrpaacTBc HMeerea z^SMeaT, bo r d KHTepoanax. r^e no^arra bct. 3to onaceo nan i^ioctbocth 
o6ca^noft xojxohhu. Bo DTopbtx, B3pbmaBHc 3apa£a npoaecc uarcoxoHTpoJiBpyenwa, to> uoacer i 



Haatfonee fapmi x x3o6pcitEBx> no Texaraand cymBocra hb/ijtctch cnocotf ycrpaaeHBH aaxonoeHbix 
neperoKon nyrew yDeraramw aaaM e rp a kq/iohhw aa npeffera* ynpyrux Ac^opnamift b BBTcpaanc aaananaa 
(2). VBCJiMtjcHsre aaaueTpa kqjiobhw npoaoBOflar nyreu r»aQ>aBnsraccKOPo sconefcTHDi Ha xanoHay Ba 
yaacrxe ksojihurb. 

i cnoco6a aaxaNacTCJi b 6aa«noa TpyapeaixacTH pa5or aa carr hco6xpjpd*octh 
I napKCTBoro o6opyjjoBaHHa, xoropoe, xax npaesino, as ornmacrcH dwcokoh HaflcMHocrtJD. 

3anaaa aaxvnoaatTc* b noBHmrmm ^^ckthbooctk peuoBTHo-4oajtRDHBBBbix patforr b b cbbxchbh 
Tpyno3aTpaT. 

nocraaneHBaB 3a^aua flocTaraeroi rent, kto b caocotie BoocraHoancHMK repM CTTOBOCTB DaxojioHBoro 
npocrpaacTBa nyreu yBeimeHBH naawcrpa KOJioBBfat b BHrcpBajic H30JIHIIBH BKamrp xanoHHbt 
yue/uiuuuavT 3a ewer yBejmaBBaaancaca b o6muc npa ToqpflCHHH He83puB*{aToa pa3pymflxnHea cuecc 
(HPC) |3] t xoropyx* daxaaaBaioT b xojioHKy h coGgojaxrr icoct b RBTcpBane BDananBH. IIpR stom b Ka^ecrae 
HPC naaanbaywrr cuocb M3BccTxoEryio ana ropHbix h 6ypoBboc pa6or (CUTE). 

YcncnmocTb pcwohtho-bsojudo^ohhwx pa6or bo BcnpaB/icmqo hctcpmcthmbocth ucmcbthoto xoabua He 
npesbnaaerr SO%. dro ofrbacaaerai Teu, tiro npaueaacubce BdoJiaipiaBBbie uaTCpaanbi (B ochobhom 
qjru«Himrt pacreop m pacTBopbi cuon) o&ia^ajor o6maw HejjocraTKOM - yca^o'tHocrtjo. 

B npoqoooc 3KcxuiyaranHH cxaaKHHbi rcpwrrwiBocTb aaxonoaaoro npocTpaacTBa carat aercH. 3to 
npooexoflar mq BoaReacTaaeM HarpysoK aa oCcanayn xonoHay a upuearauA Kaueab. Hanpmccp, 
ycroBOBneao, wro npa GSKKeHsa ^aBneaasi a rwnamwne npoqnocrt, cx^enneaaii aeuearBoro Kauaa c 
xoncBHoa yMBHfcmacTQi. Boe bkb>i n ap^opaqaji Taxmt apHBojyrr k yxy7nneaxv> ooctqhhbh DjEMC H T Hor o 
aonboa. B to ate bbcmh, 3aMeneHo, ^rro BenocpencrBeaHo b BHTcpBanax nep^opanaH cqeaneaMe /KoeraKT/ 
neMCBTBoro KBiiBft c KonoaaoH yny^maercji. nocaenaaH $aar o6i>ncaH)OT yocnincHHcM cxuibi npasaTaa 
aonoHHbi k uauarry b peoymyraTe ee ^e^opuaaaH. nocne onpeocoasa otScanaoft KonoaHbi Taasce, Kas 
npaeano, Haiiraq^aeTca Hapymeaae ee KoirraKTa c qet^earoM. npa yrow aaa6oJibOiae HapymeaHH KoaraKTa 
oTkicweHbi b HHTepBanax nnacroB c buookoA npoHKqacMocruo a KaaepHavc. B rniacrax c oonaeaieHBOft 
BOfloa HapytncHHH KOBTaitTa nocrae onpcccoBKa ^tame bccto oruewaiOTCH b aoae BOAoHe^Taaoro KoaraxTa 
/BHK/fll- 

Oqeaau pacraeTaMB nponycxHyio ciioco6hocts jyra noflomBCHBoH aonbi KQUbaeaoro uaxpcoaaopa uezpy 
oocaflBoa kojiobbob m neiieaTBiAc khuhcm. ^opuyny napca-Bcac6axa mojkho BanacaTb caenyuutfuf ofipaaoM 
HI 



* r <B -d > / ^— ; 

7 I,OB7»10 »H 



r^e - D- BH y r pC BBM a ^aauerp aeuearBoro Kom^a, u; d-BKemaaa 

Cl> 



naaMtrrp oocajpaoH KonoHHBi, u; p-nepenna^ ^ameaaH, Ha; x -xod^aaBCBT ranpaB/iBMCCiCHX 
corrpoTHBneHHB; H-^xaaa MMxposaaopa, u; Q-pacxofl BOObt, l^/cyr Bac^evf o6oaaaizeBBB D-d* 5 ; P/H « 
gn»d P, r^c 5 - saaop utmfty aojioaaoft a neueHTHba4 ksmhcu, m; grad P -rpanaetn* flaBneaH«, Ila/M. 

Tor^a 4opuyna /l/ 6^eT Hwcxt, BHfl: y w<r R • tt™ 

q = 46<a«6) / — ^ — , <t> 

T 3l«l,O87»10~ 



Koo^aipieHTa ntRpaanHMecxitx conpoTimneHHfl hoo6xoj^kmo Bbraxcnaxb Kparepaa PefitHOJitflca 
• m n - 8 r^e v - KBHeMaTHwccKaa Baaaocrb BOflb* / npa 70°C. v ■ 0,5* 10" 8 v^/c) 
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npH ryp<5yjictmiOM pcsHMc R09^imBcarr conpomEWcsHa oapepfijmyr co 
{wpMyne: „ 3^qa^mJCH gaoiPPMMa aHatrcraWMa: v ■ 0,5 • 10"°m 2 /c; d - 0,168 u; 5 • 0,1 mm 

• 10 * u; grad P - 4» 10 6 ria/M. 

CacTOKn ypacecHHfl /2-4/ pcmaeTCH McrofloM DOA<5opa. 

TasHM o6pa30M, «zepe3 aaaop 0,1 u npn rpaflHcnrc ^aancann 4 MTIa/u s 
nocrynaTt. oxono 22 m 3 ooflw e cyrui. 

noHbimeHMe na&neHHfl a o6cajjHoil kohohhc npnBO£HT k ype/ uw e mw cc ffHnwcTpa. Pacwerw noxaabioaxrr Ha 
GXonbKo Hymno noEwacTt. ^aancmK e kojiohhc, qrofibt ee BHemHHft pa^nyc yuejumKncR Ha 0,1 mm jjtch 
nepexpbrnui MMxpo3»opa. 

ttspMyna pftn paAH&JibObtx ncpocemcHMH oapyxBofl ctchkb Tpytibi do aafliwe JIhmc hwcct /5/ 

2 « a -K09ttHE9KOT nyaocooa, u - 0,25; E -vofxym, 

„ • « r «~ * •» z • • 

6 = -— - r ♦ -— r «r ca> 

> r r r A S I 1 Z r t -r A 

ynpyrocTg ahh cTa/ia, E • 2.LK)°MIT«; P, ■ aaytp c aa cc rbbtkhbc. Mil*; P 3 -meraaec AasncsHc, 
Mlla; Fl -BByipeBHBft paffayc TpyfStc. m; r» - Hwnimi fl pa^ayc TpytSu. m. r 3 -d/r. 

nycTb P x • Pji-P^ hjth Pi-Pj-P,^- 

rpe P,^ ■ HafSfcrranBoe ^aaneaHe a zonoHBe no cpamemno c napyiCHMU ^aancmrcM. 

Tor^a ftopuyna /5/ 6y^rr Bbimf^eTb £ BB% oraofla 

6 85 i v*r*«.« i~ <7> 

c < 1 _ J|>< f Z Ilpe 5- 10'V P 2 -20 Mlla; r, ■ 0,075 m; r a - 0.084 u. 



nb( Z r *r* Zr £ 

1-2 1 



r 



-4 5 z s pL = 33,7 Mlla, 



* •0,075**0,004 



£•0,070* 

Poctctm noxaauaaarr. mto ccras \scmpy o6caflHofl aanoHHoft h ucMCffnifaOi xanbupvc eytDjocTaycT aasop 
Bemramoft 0,1 mm, to /jocra-roHHo d ko/xohhc coa^arb ^aaricuMc 33,7 MTIa h ooaop 5yncr nepcspbiT 3a crqcx 
yBejnreemra BHeamero ^HaMerpa xanoHHbL Taxoe naancHBe h pfixt Oomonee moxbd coryjart> nyrew 

pa3Mtn^CRHH B KO/IOHBC UOCTa H3 HTK3pbtBHJLTOJ! pa3pymaJ0II]Cft CMCCH /UPC/ H B HaCTHOCTK CMOCH 

naaecTKOBoft flriH nopHbxx m 6opoBboc paficrr /CMTB/ [6|. 



HPC npHMCHJooT, rjiasECbiM o6paaoM npa paapymeaBH npo^itwx xpyxnuix MarrcpaanoB (csanbHuc nopoflw), 
(5CTOHHWX m xenesooeroHBbix H3^uraft, kouchhux Kjia^oK, jym jjp6htn* npHpo^Horo ksmbh. 

HPC moojc bccto npcncTaBjvuox co6ofl nopomsoo(Spa3Hbcc acropxraxe h HCB3pb<BoonacHbie uarcpaanbi, 
Epmntst c Bo/joft mcnoMHyw peasiQBX) (pH»12). IIpH cMexDHBSHHB nopomxa HPC c aojjofi oCpaayrrcH 
cycnaDHa (pa6o^aH CMecb). Koropan. 6yjxy*m sajarran a ranyp, c^enaHHbox a o6t>cxtc np^yicmnnyM 
paapymoHHio, c TtrqeKiacu apeMCBB cxwruDaercfz, TBep^eeT, o/^yoBpniymwo yaenxroHBaricab a o6*i>cMe. 
yaemncKHc o6bCMa - oic^ctbkc nmpaTansm xovcnoHCHToe, axcppmiBX a oocxaa HPC. npHao^BT k 
paaarrmo 0 mnypc nmparanjioHHoro jsfiBJiesm (6ojicc 40 Mlla). Ho^ ^cbctehcm na^paTaqpoHHorx) 
BaancHHH a Tcne o(h>OTa pasBBBaxyrcfl buhpotchh^ npHDOAwmpe k ero pa3pyxz^mxx> (71- 



ripe^nar&evcbift cnoco6 aoojimjasi oaxonoKHoro npocTpaacTea ocymecranHioT cjieflywmjiM oopaaoM. 



B CKBajKMHy cnyataicrr KOJiotmy HKT c TaxHM pacueroM. trro6bi idokhhA Konci; waxo^itncH Ha 10-20 M moEC 
HKTCpoana ncpfapavgm npo^yxTBBHoro iuiaera. Bo36y»flaioT x^ipKynRqax) n npoMbreaxxr cxusasHHy BOAott, 
oxnaa^cHHofl 0-10 °C. 
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3aTBop*ooT HPC na Bofle c TeunepaTypofl 0-10°C. 

npx OTTtpbrroM oarpytSHCM npocrpaHCTse B HKT 3aKavBaarr cycnea3HX> HPC b o&bcuc, hco6xdammom htih 
3anQJXBCHBH o^caflHofl KOJioHHbi BXHrepeane 10-20 u. 

npo^aaraBaicrr cycocaaHP HPC flo BbtpaaniBaHHH ec ypoaoft b HKT b 3arpy6Hou npocTpaacTBc. 

np anqflBBM aar HKT jjo rny tf mu pacnafioxeaatt hhwhhi nep^wpamsonHboc oTBCpcrafl R npn 
KCo6xDflauacTH npouuBaxrr CRBasimy, bjwub«« iDObirotHbift o6teu HPC. 

no^KBMuoT HKT Bbanc mrrepBana ncp^opainra, repurnoHpywT sarpyfhioe npocrpaHcroo Ha Bpa*H, 

BC06XOHHMOC JVIH paCIIIHpeHHH H OTBtpJK^CHHH HPC. 

OcBaHBa»T c&Baauoay. 

ripcHuymecTBOM npe^naraeuoro cnoco6a jrannercsi to, vro nepcspumie khha/iob Ann nocryunaniH Bojxbt k 
BKTcpBany nep$apanHK uponaawrr m 3a cuer ra^aB/nreecaoro bc^acActshh Ha KonoHBy. a 3a cuet 
coaflaHHH b o6caABott KoncHBe moot* io pagnapinBa ypo cfi MaTCpHana. 3to, eo-ccpoboc chhmrct 
Bco6xDjgHM0CTt» ycraHDBKH oasepa; Bo-BTopwx, yucabmacr npeussBbK aaTpara Ha npoBc^eanc PUP. 
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Claims (0>opuyna K3o6pereHX5i]: 

1. Cnoco6 eoocTaaonncHHH rcpurorcHOCTB 3asonoHHoro npocTpaacTBa nyrai yBcnmeam jptaueTpa 
KanoHHbi b KHTcpaaJic noonsuxfui, or/nwaionpriictt tcu. «rro ^nawerp kojtohhw yBCjraraiBajoT sa cqer 
yBemnmaiDmcftca 0 ofoflMc npa TBcpflcwra HempbceqaTofl pa3pyinaiomeft cuoch (HPC). xoropyio 
saKa^BBaxrr b Ko/ioHHy, m coaffapr moct b mrrepeanc hdajmuph. 

2. Cnoco6 no n. 1, oT/m^ajomnftcyi tcw. tto b Kauocroc HPC wcnontoyicrr cicocb HaoocTKOByio pjm ropaux n 
6ypoewx pa6oT (CUTE). 



1 
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Drawing(s) [MepreauiJ: 

TaC/YMua 



XapaKrepMCTMKa HPC 



XapaicrepMCTMKa 


3HaneHMe 


1. BoAOCMeceBoe OTHOtijeHite cycneH3MH 


0,3-0,5 


2. Pacxofl nopoujxa, tohh Ha 1 m o&beiua 


1,8 


3. PacreKaeMOcrb no KOHycy A3HHH, cm 


20,0-25,0 


4. nnoTHocTb cycneHawM, r/CM 3 


1,8 


5. 3arycreBaeM0CTb t npw TeMnepaType 20-25 rp^AycoB C, mvih. 


120,0 


6. CijenjieHMe iqmhh c Tpy6oM, Mlla 


5,0 


7. ConpoTHaneNHe iqmhh cfcwnbTpauMft boaw, Mlla 6onee 


60.0 


8. AaaneMwe npn pactUMpeHW, MFla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly peimeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [I]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 8 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v = 0.5 
-10'V/c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c; d = 0.168 
m; S = 0.1 mm = 10" 4 m; grad P = 4 • 10 -6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where \x is Poinsot's factor; 
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p. = 025; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; Pi is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; i\ is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P cxccss Or P, - P 2 = Pexcess, 

Where P CX ccss is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 5 = 10" 4 m; P 2 = 20 MPa; n = 0.075 m; r 2 = 0.084 m 
[see original for formula] Pexcess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10- 20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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